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УДК 621.565 (075.6) 

Сучасні проблеми холодильної техніки та технології / Збірник тез доповідей XI Всеукраїнської
науково-технічної конференції. – Одеса: ОНАХТ, 2017. – 243 с.

У збірнику наведені матеріали XI Всеукраїнської науково-технічної конференції «Сучасні 
проблеми холодильної техніки та технології» та розглянуто різні аспекти науково-технічних питань, 
пов’язаних з проектуванням, виготовленням та експлуатацією холодильного обладнання різного 
призначення, дослідженням робочих тіл та процесів в елементах холодильних та кріогенних систем, 
застосуванням нано та когенераційних технологій, використанням холоду в харчових технологіях, 
застосуванням і впровадженням нетрадиційних джерел енергії. 

В сборнике представлены материалы ХI Всеукраинской научно-технической конференции 
«Современные проблемы холодильной техники и технологии» и рассмотрены различные аспекты 
научно-технических вопросов, связанных с проектированием, изготовлением и эксплуатацией 
холодильного оборудования различного назначения, исследованием рабочих тел и процессов в 
элементах холодильных и криогенных систем, применением нано и когенерационных технологий, 
использованием холода в пищевых технологиях, применением и внедрением нетрадиционных 
источников энергии. 

Рекомендовано до видання Вченою Радою Одеської національної академії харчових технологій 
протоколом №6 від 07.11.2017 р.

Відповідальність за достовірність інформації несе автор публікації. 
Матеріали публікуються мовою оригінала, наданого автором.
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УДК 621.365.5

OPERATIONAL EFFICIENCY IMPROVEMENTS FOR REFRIGERATION 
SYSTEMS DURING SUMMER PERIOD 

Nesterov P.S., Buyadgie O.D., Khmelniuk M.G., Yakovleva O.Y.
Odessa National Academy of Food Technologies, Odessa 

Nowadays Refrigeration Systems (RS) consume large amounts of electricity. That’s why RS pay 
significantly to the running costs of businesses with substantial cooling requirements. Improving simple 
operational practices with minimum cost can contribute to reduction energy costs by 20% or even more. It 
becomes more important as a price is placed on greenhouse gas emission in future years and as energy prices 
rise. Its importance also relates to an increased focus on reducing fugitive emissions from industrial systems 
such as refrigerant gas. 

It leads to a peak load on energy capacity in the summer, and has a disastrous effect on climate 
change, which in own turn leads to an increase in the maximum summer temperatures and their duration for 
the season. The latter factor causes an increased demand for cold, but at the same time an inevitable increase 
in the condensation temperature. Often it is accompanied by a destabilization of the refrigeration machine 
performance, up to an extreme fall in cooling capacity. As a result, the economy and the environment suffer. 

There are many ways to solve problem. One of them is the air condensers use with additional 
sections for refrigerant subcooling after the receiver, depending on the climatic conditions at the place of 
installation and on influence variables which are derived with the dimensioning (yearly temperature 
variations, RS load characteristics). In this case, a slight subcooling of the refrigerant can be achieved, which 
leads to a cooling capacity increase (usually by 3-5%). 

The deluging water circuit guided through the upper side of both coils ends in an open channels 
which provides water on the outside of the fines where it is partially evaporated. Due to this, the temperature 
of the circulating air is reduced to the temperature by a wet bulb thermometer, which in own turn reduces the 
condensation temperature by several degrees (Δt = 10-5°C). It is noticeable at low relative humidity, and in 
regions with a damp climate discussed measures do not help.

Fig.1 Relative humidity, dry bulb and wet bulb temperatures for July 2015: (a) Odessa, (b) Kiev. 
Use of the second stage of the compressor is inefficient, because the summer period of operation in 

the two-stage mode is still not so long. 
In this paper we consider the RS flowsheet which is proposed by Professor I.S. Badylkes, in the 

compressor a part of the vapor compressed is expanded in the ejector nozzle and is pressed the vapor from 
the evaporator to a higher pressure, which restores the design mode of the compressor operation.  

a b
Fig.2 Booster Vapor-Compression Refrigerating Systems (а), booster scheme of Badylkes (b)
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However, a positive effect is observed only in the case of very large differences in evaporative and 
condensation temperatures, and the effect of this work is not sufficient, because of the cold production 
process, a fairly large amount of the working steam is removed. 

Therefore, the most appropriate way to solve the problem is to include the ejector booster stage 
according to the technological flowsheet which is proposed by the staff from our institute. Booster Vapor-
Compression Refrigerating Systems is thermodynamically the most reasonable. In this case, the condensate 
first expands in expansion valve to some intermediate pressure. As a working medium, ballast steam is used 
from the liquid separator installed after the first throttling.  

                     
Fig.3 The calculation results of Booster Vapor-Compression Refrigerating Systems based on 

refrigerant R-290(propane). 
Depending on the operational mode of the refrigeration machine, an increase in the Q0 / Ne index by 

20-60% is observed, with the positive effect of the ejector switching can be defined in any mode of its 
operation. The use of an ejector is economically feasible, does not require large capital investments and 
frequent maintenance. Ejector has a high degree of reliability, since the jet device does not have moving 
parts. It can be used to the same extent both for the design of modern RS and for the retrofitting of operating 
RS. It is ensure a whole-system approach is used. RS is designed for year-round efficiency. Heat gain in the 
system is avoided by using ambient cooling, insulation, shading, minimizing air infiltration. RS is  designed 
for part-load performance using.
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